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transporting compound in the area of recombination. Light 
is emitted by recombination of the holes and the electrons. 
Since injection of holes into the electron transporting com- 
pound is suppressed, degradation of the electron transport- 
ing compound is suppressed and the life of the device is 
extended. The hole transporting compound can also provide 
durability to the electron injection. 

[0013] It is preferable that the ionization energy of the hole 
transporting compound represented by IP1 and the ioniza- 
tion energy of the electron transporting compound repre- 
sented by IP2 satisfy the relation: IP1^1P2. 

[0014] Due to this relation, holes are more easily injected 
into the lowest occupied orbital of the hole transporting 
compound from an outer layer of the light emitting medium. 
The outer layer means a layer other than the layer of the light 
emitting medium such as the anode, a hole injecting layer, 
a hole transporting layer and a buffer layer. 

[0015] It is preferable that the electron affinity of the hole 
transporting compound represented by Afl and the electron 
affinity of the electron transporting compound represented 
by Af2 satisfy a relation: Afl^Af2. The electron affinities 
represented by Afl and Af2 are values of the energies of the 
lowest vacant orbitals based on the energy level of an 
electron in the vacuum as the reference. Due to this relation, 
electrons are more easily injected into the lowest vacant 
orbital of the electron transporting compound from an outer 
layer of the layer of the light emitting medium. The outer 
layer means a layer other than the layer of the light emitting 
medium such as the cathode, an electron injecting layer, an 
electron transporting layer, a hole arresting layer or a buffer 
layer. In this case, it is preferable that AEv given by 
AEv=IP2-IPl and AEc given by AEc=Af2-AFl satisfy a 
relation: AEv^AEc. Due to this relation, electrons are more 
easily injected into the lowest vacant orbital of the hole 
transporting compound through the electron transporting 
compound. On the other hand, injection of holes into the 
lowest vacant orbital of the electron injecting compound is 
suppressed. 

[0016] The electron affinity of the hole transporting com- 
pound represented by Afl and the electron affinity of the 
electron transporting compound represented by Af2 may 
satisfy a relation: Afl>Af2. In this case, the hole transport- 
ing compound does not substantially transport electrons or 
the mobility of electrons with the hole transporting com- 
pound is smaller than the mobility of electrons with the 
electron transporting compound. In this the mobility of 
electrons with the electron transporting compound. In this 
case, it is preferable that AEv given by AEv=IP2-IPl and 
AEc' given by AEc'=Afl-AF2 satisfy a relation: AEv ^ AEc'. 
Due to this relation, the trapping effect of the hole trans- 
porting compound decreases and electrons transported with 
the electron transporting compound can more easily reach 
the area of recombination. 

[0017] It is preferable that the bole transporting compound 
used in the organic EL device of the present invention is an 
aromatic amine having a condensed cyclic structure. 

[0018] It is preferable that the aromatic amine is repre- 
sented by the following general formula (1): 
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i [001 9] wherein Ar 1 to Ar 4 each independently represent ■& ! 

substituted or unsubstituted aromatic hydrocarbon group ' 
1 r having 6 to 40 carbon atoms or a substituted or unsubstituted f 
f aromatic heterocyclic group having 3 to 40 carbon atoms/V/ 
' '" represents a substituted or unsubstituted aromatic residue L 
j group having 2 to 60 carbon atoms, at least one of the groups ■ 
i represented by Ar 1 to Ar 4 and Y has a condensed cyclic" i 
group having 3 or more rings and a substiruent in the groups" 
j represented by Ar J to Ar 4 and Y may form a ring with two^ — 
j. groups^sel ecte d from the groups represented by Ar 1 to Ar 4 ^" 
/ and Y;*or"by the following general formula (2): '" 



N 

I 



[0020] wherein Ar 1 to Ar 6 each independently represent a 
substituted or unsubstituted aromatic hydrocarbon group 
having 6 to 40 carbon atoms or a substituted or unsubstituted 
aromatic heterocyclic group having 3 to 40 carbon atoms, Z 
represents a substituted or unsubstituted aromatic residue 
group having 3 to 60 carbon atoms, at least one of the groups 
represented by Ar 1 to Ar 6 and Z has a condensed cyclic 
group having 3 or more rings and a substituent in the groups 
represented by Ar 1 to Ar 6 and Z may form a ring with two 
groups selected from the groups represented by Ar 3 to Ar 6 
and Z. 

[0021] In the above general formulae (1) and (2), 
examples of the groups represented by Ar 1 to Ar 6 , Y and Z 
include aromatic residue groups derived from anthracene, 
chryscne, fluorcne, pyrenc, perylcne, naphthalene, penta- 
cene, coronene, fluoranthene, pycene, rubicene and 
acenapbthofiuoranthene. 

[0022] It is preferable that the compounds represented by 
general formulae (1) and (2) are compounds represented by 
any of the following general formulae (7) to (11). 

(7) 




[0023] In the above general formula (7), R 8 to R 19 each 
independently represent hydrogen atom, a halogen atom, 
hydroxyl group, a substituted or unsubstituted amino group, 
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nitro group, cyano group, a substituted or unsubstitutcd alkyl 
group having 1 to 30 carbon atoms, a substituted or unsub- 
stituted alkenyl group having 2 to 30 carbon atoms, a 
substituted or unsubstituted cycloalkyl group having 5 to 30 
carbon atoms, a substituted or unsubstituted alkoxyl group 
having 1 to 30 carbon atoms, a substituted or unsubstituted 
aromatic hydrocarbon group having 6 to 40 carbon atoms, a 
substituted or unsubstituted aromatic heterocyclic group 
having 3 to 40 carbon atoms, a substituted or unsubstituted 
aralkyl group having 7 to 40 carbon atoms, a substituted or 
unsubstituted aryloxyl group having 6 to 40 carbon atomp 
a substituted or unsubstituted alkoxycarbonyl group havin* 
2 to 40 carbon atoms or carboxyl group. Two groups selected 
from the groups represented by R 8 to R 19 may form a ring 
and at least one of the groups represented by R 8 to R 19 is a 
diary lamino group represented by — NAr 7 Ar 8 . Ar 7 and Ar 8 
each independently represent a substituted or unsubstituted 
aryl group having 6 to 20 carbon atoms. 




represent a substituted or unsubstituted alkyl group having 1 
to 30 carbon atoms, a substituted or unsubstituted monocy- 
clic group or a substituted or unsubstituted condensed poly- 
cyclic group having 6 to 40 carbon atoms and r represents an 
integer of 1 to 6. 



teger ot 1 to 6. it 




[0024] In the above general formula (8), R 21 to R 38 each 
independently represent hydrogen atom, a halogen atom, 
hydroxyl group, a substituted or unsubstitutcd amino group, 
nitro group, cyano group, a substituted or unsubstituted alkyl 
group having 1 to 30 carbon atoms, a substituted or unsub- 
stituted alkenyl group having 2 to 30 carbon atoms, a 
substituted or unsubstituted cycloalkyl group having 5 to 30 
carbon atoms, a substituted or unsubstituted alkoxyl group 
having 1 to 30 carbon atoms, a substituted or unsubstituted 
aromatic hydrocarbon group having 6 to 40 carbon atoms, a 
substituted or unsubstituted aromatic heterocyclic group 
having 3 to 40 carbon atoms, a substituted or unsubstituted 
aralkyl group having 7 to 40 carbon atoms, a substituted or 
unsubstituted aryloxyl group having 6 to 40 carbon atoms, 
a substituted or unsubstituted alkoxycarbonyl group having 
2 to 40 carbon atoms or carboxyl group. Two groups selected 
from the groups represented by R 21 to R 38 may form a ring 
and at least one of the groups represented by R 21 to R 3S is 
a diarylamino group represented by — NAr 7 Ar 8 . Ar 7 and Ar 8 
each independently represent a substituted or unsubstituted 
aryl group having 6 to 20 carbon atoms. 



■ [0026] In the above general formula (10), Ar 11 to Ar 14 each 
independently represent a substituted or unsubstituted aryl 

! group having 6 to 16 carbon atoms and R 41 to R 4 ^ each 
independently represent hydrogen atom, a halogen atom, 
i hydroxyl group, a substituted or unsubstituted amino group, 
i nitro group, cyano group, a substituted or unsubstituted alkyl 
j group having 1 to 30 carbon atoms, a substituted or unsub- 
; stitutcd alkenyl group having 2 to 30 carbon atoms, a 
; substituted or unsubstituted cycloalkyl group having 5 to 30 
carbon atoms, a substituted or unsubstituted alkoxyl group 
! having 1 to 30 carbon atoms, a substituted or unsubstituted 
1 aromatic hydrocarbon group having 6 to 40 carbon atoms, a 

■ substituted or unsubstituted aromatic heterocyclic group 
; having 3 to 40 carbon atoms, a substituted or unsubstituted 

aralkyl group having 7 to 40 carbon atoms, a substituted or 
unsubstituted aryloxyl group having 6 to 40 carbon atoms, 
, a substituted or unsubstituted alkoxycarbonyl group having 
, | 2 to 40 carbon atoms or carboxyl group and two groups 
• selected from the groups represented by R 41 to R 48 may form 
' f ring. 



(9) 



[0025] In the above general formula (9), Te represents a 
terylene residue group, Ar 9 and Ar 10 each independently 




[0027] In the above general formula (11), Ar 15 to Ar 18 each 
independently represent a substituted or unsubstituted alkyl 
group having 1 to 30 carbon atoms, a substituted or unsub- 
stituted monocyclic group, a substituted or unsubstituted 
condensed polycyclic group having 8 to 40 carbon atoms; an 
integral combination of Ar 15 and Ar 16 and an integral com- 
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[0051] In the above formulae, D represents an atom 
selected from Si, Gc and Sn and Ar 21 to Ar 25 each indepen- 
dently represent an aromatic hydrocarbon group or an aro- 
matic heterocyclic group which may have substitucnts. 

[0052] Further examples of the ligands represented by A 
and A 1 include benzoazoles such as derivatives of benzimi- 
dazole, benzothiazole and benzoxazole. 

[0053] Among the above ligands having a nitrogen atom 
which are represented by A and A, ligands represented by 
the following general formula (4) are preferable: 



(4) 




[0054] wherein R 2 to R 7 each independently represent 
hydrogen atom, a halogen atom, hydroxyl group, a substi- 
tuted or unsubstituted amino group, nitro group, cyano 
group, a substituted or unsubstituted alkyl group having 1 to 
30 carbon atoms, a substituted or unsubstituted alkenyl 
group having 2 to 30 carbon atoms, a substituted or unsub- 
stituted cycloalkyl group having 5 to 30 carbon atoms, a 
substituted or unsubstituted alkoxyl group having 1 to 30 
carbon atoms, a substituted or unsubstituted aromatic hydro- 
carbon group having 6 to 40 carbon atoms, a substituted or 
unsubstituted aromatic heterocyclic group having 3 to 40 
carbon atoms, a substituted or unsubstituted aralkyl group 
having 7 to 40 carbon atoms, a substituted or unsubstituted 
aryloxyl group having 6 to 40 carbon atoms, a substituted or 
unsubstituted alkoxycarbonyl group having 2 to 40 carbon 
atoms or carboxyl group and two groups selected from the 
groups represented by R 2 to R 7 may form a ring. 

[0055] Examples of the complex having ligands having a 
nitrogen atom as the complex having a nitrogen atom 
include complexes having ligands having a nitrogen atom 
which arc derived from 8-quinolinol or derivative thereof 
such as tris(8-quinolinolato)aluminum, bis(8-quinolinolato- 
)magnesium, bis-(benzo(f)-8-quinolinolato)zinc, bis(2-me- 
thyl-8-quinolinolato)aluminum oxide, tris(8-quinolinolato- 
)indium, tris(5-methyl-8-quinolinolato)aluminum, 
8-quinolinolatolithium, tris(5-methyl-8-quinolinolato)gal- 
lium, bis(5-chloro-8-quinolinolalo)calcium, 5,7-dichloro-S* 



8-quinilinolatoaluminum, tris(5,7-dibromo-8-hydrox- 
yquinolinolato)aluminum and poly[zinc(II)-bis(8-hydroxy- 
5 -quinolinyl)methane] . 

[0056] Examples of the complex having a ligand having a 
nitrogen atom and a ligand having no nitrogen atoms include 
bis(2-methyl-8-quinolinolato)(phenolato)aluminum(III), 
bis(2-methyl-8-quinolinolato)(ortho-cresolato)aluminu- 
m(IH), bis(2-methyl-8-quinolinolato) (metacresolato)alumi- 
num(H), bis(2-methyl-8-quinolinolato)(para-cresolato)alu- 
minum(III), bis(2-methyl-8-quinolinolatoXortho- 
phenylphenolato)aluminum(III), bis(2-methyl-8- 
quinolinolatoXmeta-phenylphenolato)aluminum(IIl), bis(2- 
methyl-8-quinolinolato)(para- 

phenylphenolato)aluminum(III), bis(2-methyl-8- 
quinolinolaloX2,3-dimethylphenolato)aluminum(IIl), bis(2- 
methyl-8-qumolinolato)(2,6- 

dimethylphenolato)aluminum(III), bis(2-methyl-8- 
quinolinolatoX3,4-dimethylphenolato)aluminum(III), bis(2- 
methyl-8-quinolinolato)(3,5- 

dime thy lp he nolato)aluminum(I II), bis(2-methyl-8- 
quinolinolatoX3,5-di-tert-butylphenolato)aluminum(III), 
bis(2-methyl-8-quinolinolato)(2,6-diphenylphenolato)alu- 
minum(III), bis(2-methyl-8-quinolinolato)(2,4,6-triph- 
enylphenolato)aluminum(III), bis(2-methyl-8-quinolino- 
lato)(2,3,6-trimethylphenolato)aluminum(III), bis(2- 
methyl-8-quinolinolato)(23,5,6- 

tetramethylphenolato)aluminum(III), bis(2-methyl-8- 
quinolinol atoX 1- nap htholato) alum inum(II I) , bis(2- methyl - 
8-quinolinolato)(2-naphlholato)alurninurn(HI), bis(2,4- 
dimethyl-8-quinolinolato)(ortho- 

phenylphenolato)aluminum(I II), bis(2,4-dimethyl-8- 
quinolinolatoXpara-phenylphenolato)aluminum(III), bis(2, 
4-dimethyl-8-quinolinolato)(meta- 

phcnylphcnolato)aluminum(III), bis(2,4-dimethyl-8- 
quinolinolatoX3,5-di meth ylphe nolato) alum inum(II I), bis(2, 
4 -dime thy l-8-quinolinolato)(3,5 - 

dimethylphenolato)aluminum(III), bis(2-dimethyl-8- 
quinolinol atoX3 ,5-di -tert-buty lphe nolato) aluminum(II I) , 
bis(2-methyl-4-ethyl-8-quinolinolato)(para-cresolato)alu- 
minum(III), bis(2-methyl-4-methoxy-8-quinolinolato)(para- 
phenylphenolato)aluminum(III), bis(2-raethyl-5-cyano-8- 
quinolinolatoXortho-cresolato)aluminum(III), bis(2-methyl- 
6-trifluoromethyl-8-quinolinolato)(2- 
naphtholato)aluminum(III), bis(2-methyl-8- 
quinolinolato)aluminum(III)- J w-oxo-bis(2-methyl-8- 
quinolinolato)-aluminum(III), bis(2,4-dimethyl-8- 
quinolinolato)-aluminum(IIl)-/i-oxo-bis(2, 4-dimethyl-8- 
quinolinolato)aluminum(III), bis(4-ethyl-2-methyl-8- 
quinolinolato)aluminum(III)-//-oxo-bis(4-ethyl-2-methyl-8- 
quinolinolato)-aluminum(III), bis(2-methyl-4- 
mothoxyquinolinolato)-aluminum(III)-^-oxo-bis(2-methyl- 

4- methoxyquinolinoIato)aluminum(III), bis(5-cyano-2- 
methyl-8-quinolinolato)aluminum(III)-//-oxo-bis(5-cyano- 
2-methyl-8-quinolinolato)aluminum(III) and bis(2-methyl- 

5- triiluoromethyl-S-quinoIinolato^luminumOII^/t-oxo- 
bis(2-methyl-5-trilluoromethyl-8- 
quinolinolato)aluminum (III) ^ 

[0057] The electron transporting compound used in the 
organic EL device of 1( .the .,, present, invention_may_;be .an 
J anthracene derivative represented by the fdllOwing general 
I formula (5] 

% ***** 



(5) 
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' [0058] wherein A 1 and A 2 each independently represent a 
substituted or unsubstituted monophcnylanthryl group or a 
substituted or unsubstituted diphenylanthryl group and may 

, represent the same group or different groups and L repre- 
sents a single bond or a divalent bonding group^or by the 
following general formula' (6): ~- ~ 7 

A 3 — An — A* (6) 

[0059] wherein An represents a substituted or unsubsti- 
tuted anthracene residue group and A 3 and A 4 each inde- 
pendently represent a substituted or unsubstituted monova- 
lent condensed aromatic cyclic group having 10 to 40 carbon 
atoms or a substituted or unsubstituted aryl group having no 
condensed cyclic structures and having 12 to 40 carbon 
atoms and may represent the same group or different groups. 

[0060] Examples of the substituent in general formulae (5) 
and (6) include alkyl groups having 1 to 6 carbon atoms, 
cycloalkyl groups having 3 to 6 carbon atoms, alkoxyl 
groups having 1 to 6 carbon atoms, aryloxyl groups having 
5 to 18 carbon atoms, aralkyloxyl groups having 7 to 18 
carbon atoms, amino groups substituted with aryl groups 
having 5 to 16 carbon atoms, nitro group, cyano group, ester 
groups having 1 to 6 carbon atoms, halogen atoms and 
alkenyl groups. 

[0061] Examples of the alkyl group having 1 to 6 carbon 
atoms include methyl group, ethyl group, propyl group, 
isopropyl group, butyl group, isobutyl group, sec -butyl 
group, tert-butyl group, various types of pentyl groups and 
various types of hexyl groups. 

[0062] Examples of the cycloalkyl group having 3 to 6 
carbon atoms include cyclopropyl group, cyclobutyl group, 
cyclopentyl group and cyclohexyl group. 

[0063] Examples of the alkoxyl group having 1 to 6 
carbon atoms include mcthoxyl group, cthoxyl group, pro- 
poxyl group, isopropoxyl group, butoxyl group, isobutoxyl 
group, sec-butoxyl group, tert-butoxyl group, various types 
of pentyloxyl groups and various types of hexyloxyl groups. 

[0064] Examples of the aryloxyl group having 5 to 18 
carbon atoms include phenoxyl group, tolyloxyl group and 
naphlhyloxyl group. 

[0065] Examples of the aralkyloxyl group having 7 to 18 
carbon atoms include benzyloxyl group, phenetyloxyl group 
and naphthylmethoxyl group. 

[0066] Examples of the amino group substituted with an 
aryl group having 5 to 16 carbon atoms include dipheny- 
lamino group, ditolylamino group, dinaphthylamino group 
and naphthylphenylamino group. 

[0067] Examples of the ester group having 1 to 6 carbon 
atoms include methoxycarbonyl group, ethoxycarbonyl 
group, propoxycarbonyl group and isopropoxycarbonyl 
group. 

[0068] Examples of the halogen atom include fluorine 
atom, chlorine atom and bromine atom. 

[0069] Examples of the aryl group include styrylphcnyl 
group, styrylbiphenyl group and styrylnaphthyl group. 

[0070] Preferable examples of the anthracene derivative 
represented by general formula (5) include anthracene 
derivatives represented by general formula (5-a): 




(r 7< V (R 76 y 



[0071] wherein R 71 to R 76 each independently represent an 
alkyl group, a cycloalkyl group, an alkenyl group, a substi- 
tuted or unsubstituted aryl group, an alkoxyl group, an 
aryloxyl group, an alkylamino group, an arylamino group or 
a substituted or unsubstituted heterocyclic group; a and b 
each represent an integer of 0 to 5; c, d, e and f each 
represent an integer of 0 to 4; when any of a to f represents 
an integer of 2 or greater, a plurality of groups represented 
by the corresponding R 7 \ R 72 , R 73 , R 74 , R 73 or R 76 may be 
the same with or different from each other and may form a 
ring by forming a bond between each other; and L 1 repre- 
sents a single bond, — O — , — S — , — N(R) — or an arylene 
group, R representing an alkyl group or a substituted or 
unsubstituted aryl group; and 

[0072] anthracene derivatives represented by general for- 
mula (5-b): 




[0073] wherein R 77 to R 84 each independently represent an 
alkyl group, a cycloalkyl group, an alkenyl group, a substi- 
tuted or unsubstituted aryl group, an alkoxyl group, an 
aryloxyl group, an alkylamino group, an arylamino group or 
a substituted or unsubstituted heterocyclic group; g and h 
each represent an integer of 0 to 4; i, j, k and 1 each represent 
an integer of 0 to 5; p and q each represent an integer of 0 
to 3; when any of g to 1 represents an integer of 2 or greater, 
a plurality of groups represented by corresponding R 77 , R 78 , 
R 79 , R 80 , R 81 or R 82 may be the same with or different from 
each other and may form a ring by forming a bond between 
each other; and L 2 represents a single bond, — O — , — S — , 
— N(R) — or an arylene group, R representing an alkyl 
group or a substituted or unsubstituted aryl group. 
[0074] In the above general formulae (5-a) and (5-b), 
preferable examples of the groups represented by R 71 to R 84 
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FILE 'ZCAPLUS' ENTERED AT 10:59:03 ON 28 MAY 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 



=> d 122 1-6 ibib abs hitstr hitrn 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2002 : 247051 ZCAPLUS 
136 :286307 

Naphthacene derivatives, organic 
electroluminescent devices and materials using 
them 

Kanno, Masaki; Suda, Yasumasa; Onikubo, Shunichi 

Toyo Ink Mfg. Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 3 9 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



JP 2002097465 
PRIORITY APPLN. INFO. 
OTHER SOURCE (S) : 
GI 



A2 



20020402 



APPLICATION NO. 



DATE 



JP 2000-289680 20000925 
JP 2000-289680 20000925 
MARPAT 136:286307 




AB The invention relates to an org. electroluminescent device 

comprising a general formula I [Rl-12 = H, halo, or (un) substituted 
org. residue groups selected from alkyl, aryl, alkoxy, aryloxy, 
alkylthio, arylthio, amino and heterocyclyl ; adjacent substituents 
of Rl-12 may form a ring; .gtoreq.7 Rl-12 are (un) substituted aryl; 
Rl-4 can not be H simultaneously] . 

IT 177799-15-4 

(naphthacene derivs., org. electroluminescent devices and 
materials using them) 

RN 177799-15-4 ZCAPLUS 

CN 9, 10-Anthracenediamine, N,N, N» ,N' -tetrakis [4- (1-methyl-l- 
phenylethyl ) phenyl] - (9CI) (CA INDEX NAME) 
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PAGE 1-A 

Ph 




PAGE 2 -A 

I 

Me- C- Me 
Ph 



IT 405881-70-1P 405881-87-0P 

(naphthacene derivs . , org. electroluminescent devices and 
materials using them) 
RN 405881-70-1 ZCAPLUS 

CN Naphthacene , 1,4,7, 10 - tetra - 9 - anthracenyl -2,3- dimethyl -5,6,11,12- 
tetraphenyl- (9CI) (CA INDEX NAME) " 
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RN 405881-87-0 ZCAPLUS 

CN Thiophene, 2 , 2 1 - [2 , 3 -bis [4- ( 9 -anthracenyl) phenyl] -5 , 12 -bis ([1,1 
biphenyl] -4-yl) -7, 10 -dimethyl -6 , 8,9, 11-tetraphenyl-l, 4- 
naphthacenediyl]bis- (9CI) (CA INDEX NAME) 



PAGE 1-A 
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Ph 



IT 177799-15-4 

(naphthacene derivs . , org. electroluminescent devices and 
materials using them) 
IT 405881-70-1P 405881-87-0P 

(naphthacene derivs., org. electroluminescent devices and 
materials using them) 



L2 2 ANSWER 2 OF 6 ZCAPLUS COPYRIGHT 2 003 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) ': 
SOURCE :. 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2001:228988 ZCAPLUS 
134:273305 

Organic electroluminescence and organic luminous 
medium 

Hosokawa, Chishio; Higashi, Hisahiro; Fukuoka, 

Kenichi; Ikeda, Hidetsugu 

Idemitsu Kosan Co., Ltd., Japan 

PCT Int. Appl. , 41 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



Garrett 10/025, 634 



Page 8 



WO 2001021729 Al 20010329 WO 2000-JP6402 20000920 

W: CN, IN, JP, KR 

RW: AT, BE, CH, CY, DE, DK, ES, FI , FR, GB , GR, IE, IT, LU, MC, 
NL, PT, SE 

EP 1167488 Al 20020102 EP 2000-961101 20000920 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, 
PT, IE, FI 

TW 474113 B 20020121 TW 2000-891193 91 20000920 

US 6534199 Bl 20030318 US 2000-665416 20000920 

PRIORITY APPLN. INFO.: JP 1999-267460 A 19990921 

WO 2000-JP6402 W 20000920 

AB The invention refers to a org. electroluminescent device comprising 
a mono-, di- or tri- styryl amine, and at least one of the 
anthracene derivs . , A1LA1 [Al,2 = (un) substituted mono Ph anthryl, 
or (un) substituted di-Ph anthryl; L = single bond or divalent chain] 
and A3AnA4 [An = (un) substituted anthracene; A3 , 4 = (un) substituted 
condensed arom. ring, or (un) substituted C12+ chain uncondensed aryl 
ring] . 

IT 172285-76-6 172285-79-9 279672-57-0 
331749-31-6 331749-32-7 

(org. electroluminescence and org. luminous medium) 
RN 172285-76-6 ZCAPLUS 

CN 9, 9 ' -Bianthracene, 10 , 10 ' -bis (4 -methylphenyl ) - (9CI) (CA INDEX 
NAME) 




RN 172285-79-9 ZCAPLUS 

CN 9, 9 ' -Bianthracene, 10 , 10 1 -bis ( [1 , 1 1 -biphenyl] -4 -yl) - (9CI) (CA 
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INDEX NAME) 




RN 
CN 



279672-57-0 ZCAPLUS 

9 , 10-Anthracenediamine, N,N' -diphenyl-N, N ' -bis [4- {2- 
phenylethenyl ) phenyl] - (9CI) (CA INDEX NAME) 
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Ph- CH= CH 




Ph- CH= CH 



RN 331749-31-6 ZCAPLUS 

CN 9, 9 ' -Bianthracene, 10 , 10 ' -di- 2 -naphthalenyl - (9CI) (CA INDEX NAME) 




RN 331749-32-7 ZCAPLUS 

CN 9,9' -Bianthracene, 10, 10 ' -bis [4- { 1 -methyl -1-phenylethyl) phenyl] - 
(9CI) (CA INDEX NAME) 
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PAGE 1-A 




PAGE 2 -A 



Me— C— Me 
Ph 



IT 172285-76-6 172285-79-9 279672-57-0 
331749-31-6 331749-32-7 

(org. electroluminescence and org. luminous medium) 



REFERENCE COUNT : 



L22 ANSWER 3 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 



8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN 
THE RE FORMAT 

ZCAPLUS COPYRIGHT 2 003 ACS 
• 2000 : 175881 ZCAPLUS 
132 :214645 

Organic electroluminescence device and 
phenylenediamine derivative 
Kawamura/ Hisayuki; Hosokawa, Chishio 
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PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



Idemitsu Kosan Co., Ltd. 

PCT Int. Appl. , 124 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



Japan 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2000014174 

W: CN, KR, 
RW: AT, BE, 
NL, PT, 
EP 1029909 

R: AT, BE, 
PT, IE, 
JP 2000309566 
US 6541129 
PRIORITY APPLN. INFO 



20000316 



CY, DE, DK, ES, FI , FR, GB, GR, IE, IT, LU, MC, 



Al 

US 
CH, 
SE 

Al 20000823 
CH, DE, DK, ES, 
FI 

A2 20001107 
Bl 20030401 



WO 1999-JP4794 



19990903 



FR, 



EP 1999-940653 19990903 
GB, GR, IT, LI, LU, NL, SE, 



OTHER SOURCE (S) 
AB 



MC, 



IT 

RN 
CN 



JP 1999-256280 19990909 
■ US 2000-530597 20000509 
JP 1998-255563 A 19980909 
JP 1999-47110 A 19990224 
WO 1999-JP4794 W 19990903 
MARPAT 132:214645 

An org. electroluminescence device having a low driving voltage and 
a long life and a material having a small ionization potential and 
providing a large hole mobility are disclosed. The org. 
electroluminescence device comprises an org. electroluminescent 
layer contg. a charge injection assisting material, and a hole 
transport region contg. a phenylenediamine deriv. expressed by a 
specific structural formula and having a hole mobility of 10-4 
cm2/V. cntdot . s or more, the both layer being sandwiched between a 
pair of. electrodes . 
172285-72-2 260550-97-8 

(org. electroluminescence device contg. phenylenediamine deriv.) 
1722 85-72-2 ZCAPLUS 

2, 2 1 -Bianthracene, 9 , 9 1 , 10 , 10 ' -tetraphenyl- (9CI) (CA INDEX NAME) 




RN 260550-97-8 ZCAPLUS 

CN 1, 4-Benzenediamine, N, N' ' - (9 , 10 -anthracenediyldi-4 , 1- 
phenylene) bis [N, N ' -di-l-naphthalenyl-N ■ -phenyl- (9CI) 
NAME) 



(CA INDEX 
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PAGE 1-A 




PAGE 2 -A 









J/ 



IT 260550-54-7P 

(org. electroluminescence device contg. phenylenediamine deriv. ) 
RN 260550-54-7 ZCAPLUS 

CN 1, 4-Benzenediamine, N,N' ' - { 9 , 10 -anthracenediyldi-4 , 1-phenylene) bis [N- 
l-naphthalenyl-N' ,N' -diphenyl- (9CI) (CA INDEX NAME) 
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PAGE 2 -A 




IT 172285-72-2 260550-97-8 

(org. electroluminescence device contg. phenylenediamine deriv.) 
IT 260550-54-7P 

(org. electroluminescence device contg. phenylenediamine deriv.) 

REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 

IN THE RE FORMAT 

L2 2 ANSWER 4 OF 6 ZCAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 2000:85140 ZCAPLUS 

DOCUMENT NUMBER: 132:129838 

TITLE: Organic electroluminescence device and method of 
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INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



its manufacture 

Higashi, Hisahiro; Sakai> Toshio; Hosokawa, 
Chishio 

Idemitsu Kosan Co., Ltd., Japan 

PCT Int. Appl., 67 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 



2000005927 
W: CA, CN, 
RW: AT, BE, 



Al 
KR, US 
CH, CY, 



20000203 



WO 1999-JP3810 



19990715 



DE, DK, ES, FI, FR, GB , GR, IE, IT, LU, MC, 





NL, ■ PT, 


SE 


JP 


2000100566 


A2 


JP 


3357857 


B2 


JP 


2002260860 


A2 


CA 


2304585 


AA 


EP 


1033904 


Al 




R: AT, BE, 


CH, I 




PT, IE, 


FI 


TW 


432892 


B 


US 


'6531234 


Bl 



20000407 
20021216 
20020913 
20000203 
20000906 
, DK, ES, 

20010501 
20030311 



JP 1999-65090 



19990311 



FR, 



JP 2001-375155 19990311 
CA 1999-2304585 19990715 
EP 1999-929843 19990715 
GB, GR, IT, LI, LU, NL, SE, 



PRIORITY APPLN. INFO. 



AB 



IT 

RN 
CN 



MC, 



TW 1999-88112408 19990721 
US 2000-508663 20000322 
JP 1998-209748 A 19980724 
JP 1999-65090 A 19990311 
WO 1999-JP3810 W 19990715 
electroluminescent device 
having anthracene, naphthacene, 



The invention relates to an org. 
comprising a specific org. compd. 
pyrene, and perylene skeletons, wherein the mass spectrum of the 
specific org. compd. satisfies . SIGMA. (Isn) /IM .ltoreq. 0.25 for 
insuring the longevity of the device, wherein Isn and Im are the 
intensity of nth subpeak and that of the main peak, resp. 
172285-72-2 177799-11-0 

(org. electroluminescence device) 
172285-72-2 ZCAPLUS 

2, 2 ' -Bianthracene, 9 , 9 ',10 , 10 1 -tetraphenyl- (9CI) (CA INDEX NAME) 




Ph Ph 
RN 177799-11-0 ZCAPLUS 
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CN 9, 10-Anthracenediamine, N, N, N 1 , N ' -tetraphenyl- (9CI) (CA INDEX 
NAME) 



NPh 2 




NPh 2 



IT 172285-72-2 177799-11-0 

(org. electroluminescence device) 
REFERENCE COUNT: 9 THERE ARE 9 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN 
THE RE FORMAT 
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INVENTOR (S) : 
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SOURCE : 
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1999:260962 ZCAPLUS 
130 :344892 

Organic electroluminescent material containing 

anthracene derivative and organic 

electroluminescent device with it 

Tamano, Michiko; Maki, Shinichiro; Onikubo, 

Shunichi; Okutsu, Satoshi ; Enokida, Toshio 

Toyo Ink Mfg. Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 2 2 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



JP 11111458 
PRIORITY APPLN. INFO. 
OTHER SOURCE (S) : 
GI 



APPLICATION NO. DATE 



A2 19990423 JP 1997-264468 19970929 

JP 1997-264468 19970929 
MARPAT 130:344892 
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AB 



IT 



RN 
CN 



The material comprises an anthracene deriv. having a formula I (Al, 

2 = alkyl, alkoxy, aryloxy, condensed polycyclic, alkylamino, 

arylamino; Rl-16 = H, halogen, cyano, N02 , alkyl, alkoxy, aryloxy, 

alkylthio, arylthio, cyclic group, NH2 ; Rl-16 may bond to form a 

ring) . . The device has a light -emitting layer-contg. plural org. 

compd. thin films sandwiched between a pair of electrodes, at least 

one of the films contains the material . The device shows high 

luminance with efficiency and long life. 

120335-70-8 223735-59-9 223735-60-2 

223735-61-3 224051-93-8, 9 , 9 1 : 10 1 , 9 ' ' : 10 ' • , 9 ' 1 ' - 

Quateranthracene 

(light-emitting material contg. anthracene deriv. for 

electroluminescent device) 
120335-70-8 ZCAPLUS 

9, 9 ' -Bianthracene, 10 , 10 ' -di- 1 -naphthalenyl - (9CI) (CA INDEX NAME) 
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RN 223735-59-9 ZCAPLUS 

CN [9 , 9 ' -Bianthracene] -10 , 10 1 -diamine, N, N, N 1 , N 1 - tetrakis [4 - 
(diphenyl amino) phenyl] - <9CI) (CA INDEX NAME) 
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PAGE 2 -A 




NPh2 



RN 223735-60-2 ZCAPLUS 

CN [9,9' -Bianthracene] -10, 10 1 -diamine, N, N ' -bis [4- (diphenylamino) -1- 

naphthalenyl] -N, N ' -bis [4- [ (3 -methylphenyl ) phenyl amino] phenyl] - (9CI) 
(CA INDEX NAME) 
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PAGE 1-A 

NPh2 




methylphenyl) amino] phenyl] - (9CI) (CA INDEX NAME) 
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PAGE 1-A 
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RN 224051-93-8 ZCAPLUS 

CN 9, 9 ' :10 ■ , 9 1 ' : 10 ' ' , 9 1 ' » -Quateranthracene (9CI) (CA INDEX NAME) 




IT 120335-70-8 223735-59-9 223735-60-2 

223735-61-3 224051-93-8, 9 , 9 1 : 10 ' , 9 1 « : 10 ' » , 9 ' * ' - 

Quateranthracene 

(light-emitting material contg. anthracene deriv. for 
electroluminescent device) 
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INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
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1999:35313 ZCAPLUS 
130:145976 

Organic electroluminescent material containing 
anthracene derivative 

Okutsu, Satoshi; Tamano, Michiko; Onikubo, 

Shunichi; Enokida, Toshio 

Toyo Ink Mfg. Co., Ltd., Japan 

Jpn. Kokai Tokkyo Koho, 3 6 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 11008068 A2 19990112 JP 1997-161418 19970618 

PRIORITY APPLN. INFO.: JP 1997-161418 19970618 

OTHER SOURCE (S) : MARPAT 130:145976 
GI 




AB The material, suited for use in an electroluminescent device, 
contains an anthracene deriv. I (Al-4 = alkyl, single ring, 
condensed ring; Al and A2 and/or A3 and A4 may bond to form a 
condensed ring; Ql, 2 = H, cyano, alkyl, single ring, condensed 
ring; Rl-16 = H, halogen, cyano, N02 , alkyl, alkoxy, aryloxy, 
alkylthio, arylthio, single ring, condensed ring, NH2 , alkylamino, 
arylamino) . The device shows high luminance and efficiency. 

IT 220072-01-5 220072-09-3 

(org. electroluminescent device contg . anthracene deriv.) 
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RN 220072-01-5 ZCAPLUS 

CN 9-Anthracenamine, 10 , 10 ' - (1, 2 -ethenediyl ) bis [N, N-bis [4- (1 -methyl- 1- 
phenylethyl) phenyl] -3 -phenyl- (9CI) (CA INDEX NAME) 



PAGE 1-A 



Ph 

Me- C- Me 
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PAGE 2 -A 




RN . 220072-09-3 ZCAPLUS 

CN 1 , 4-Benzenediamine, N,N" ' - (1, 2-ethenediyldi-lO, 9- 

anthracenediyl ) bis [N- [4- [bis {4 -methylphenyl ) amino] phenyl] -N 1 , N 1 - 
bis (4-methylphenyl) - (9CI) (CA INDEX NAME) 
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PAGE 1-A 

Me 
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CH 




Me 



IT 220072-01-5 220072-09-3 

(org. electroluminescent device contg. anthracene deriv.) 

= > d \j_23). 1 cbib abs hitstr hitrn 

L2 3 ANSWER 1 OF 1 ZCAPLUS COPYRIGHT 2 0 03 ACS 

2001:472850 Document No. 135:84034 Thin film electroluminescent 

devices. Satou, Tetsuya; Matsuo, Mikiko; Sugiura, Hisanori; Hisada, 
Hitoshi; Shingae, Ryuichi; Murakami, Yoshinobu (Matsushita Electric 
Industrial Co., Ltd., Japan). PCT Int. Appl . WO 2001046335 Al 
20010628, 86 pp. DESIGNATED STATES: W: KR, US; RW: AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR . 
(Japanese). CODEN: PIXXD2 . APPLICATION: WO 2000-JP9064 20001220. 
PRIORITY: JP 1999-360247 19991220; JP 2000-162031 20000531. 

AB An electroluminescent device with a high luminous efficiency, a low 
drive voltage and a long life is presented. The luminescent layer 
of the thin film EL device is made of a charge transfer luminescent 
material whose mol . has a part contributing to charge transfer and a 
part where at least 2 mol. orbits contributing to radiative 
transition are localized and which contributes to emission. 

IT 346610-47-7 346610-48-8 346610-49-9 
346610-50-2 346610-51-3 346610-52-4 
346610-53-5 346610-54-6 346610-55-7 
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346610-56-8 346610-57-9 346610-58-0 
346610-59-1 346610-60-4 346610-61-5 
346610-62-6 346610-64-8 346610-65-9 

(thin film electroluminescent devices) 
RN 346610-47-7 ZCAPLUS 

CN 1 , 4 -Benzenediamine , N- [4- { 9 -anthracenyl) phenyl] -N- [4- (2,2- 

diphenylethenyl ) phenyl] -N' , N' -diphenyl- (9CI) (CA INDEX NAME) 



NPh 2 




CH= CPh 2 



RN 346610-48-8 ZCAPLUS 

CN 1 , 4 -Benzenediamine, N- [4- (2, 2 -diphenylethenyl ) phenyl ] -N- [4- (10- 

methoxy- 9 -anthracenyl) phenyl] -N» ,N' -diphenyl- (9CI) (CA INDEX NAME) 



Garrett 10/025, 634 



Page 29 




OMe 



RN 346610-49-9 ZCAPLUS 

CN 1 , 4-Benzenediamine, N- [4- ( 9 -ant hracenyl) phenyl] -N- [4- (4 , 4 -diphenyl - 
1, 3 -but adienyl) phenyl] -N' ,N' -diphenyl- <9CI) (CA INDEX NAME) ■ 




RN 346610-50-2 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- (4 , 4 -diphenyl -1 ,3 -butadienyl ) phenyl] -N- [4- 
(10-methoxy-9-anthracenyl) phenyl] -N' ,N' -diphenyl- (9CI) (CA INDEX 
NAME) 
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RN 346610-51-3 ZCAPLUS 

CN Benzaldehyde, 4- [ [4- (9-anthracenyl) phenyl] [4- 

( diphenyl amino) phenyl] amino] - , diphenylhydrazone (9CI) (CA INDEX 
NAME) 




RN 346610-52-4 ZCAPLUS 

CN Benzaldehyde, 4- [ [4- (diphenylamino) phenyl] [4- ( 10-methoxy- 9- 



Garrett 10/025,634 ' Page 31 

anthracenyl) phenyl] amino] - , diphenylhydrazone (9CI) (CA INDEX NAME) 




OMe 



RN 346610-53-5 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- (9 -anthracenyl) phenyl] -N- [4- ( 9H-f luoren- 9 - 
ylidenemethyl) phenyl] -N' ,N' -diphenyl- (9CI) (CA INDEX NAME) 



Garrett 10/025, 634 



Page 32 





RN 346610-54-6 ZCAPLUS 

CN 1 , 4-Benzenediamine, N- [4 - {9H-f luoren-9-ylidenemethyl) phenyl] -N- [4- 
(10-methoxy-9-anthracenyl) phenyl] -N' # N' -diphenyl- (9CI) (CA INDEX 
NAME) 
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PAGE 1-A 




PAGE 2 -A 

I 

OMe 

RN 346610-55-7 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- [10- (2 , 2-diphenylethenyl ) -9- 

anthracenyl] phenyl] -N- [4- (2 , 2 -diphenylethenyl) phenyl] -N' , N 1 -diphenyl- 
(9CI) (CA INDEX NAME) 
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Ph 2 C= CH 



RN • 346 610-56-8 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4 - [10- (2 , 2-diphenylethenyl ) -9- 

anthracenyl] phenyl] -N- [4- (2 , 2 -diphenylethenyl ) phenyl] -N» ,N' -bis (4- 
methoxyphenyl } - (9CI) (CA INDEX NAME) 
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PAGE 1-A 

OMe 




PAGE 2 -A 




Ph2C=CH 



RN 346610-57-9 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- [10- (9H-f luoren- 9 -ylidenemethyl ) -9- 

anthracenyl] phenyl] -N- [4- (9H-f luoren- 9 -ylidenemethyl ) phenyl] -N' , N' - 
diphenyl- (9CI) (CA INDEX NAME) 
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PAGE 1-A 
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RN 346'610-58-0 ZCAPLUS 

CN 1,4-Benzenediamine, N- [4- [10- { 9H- f luoren- 9 -ylidenemethyl ) -9- 

anthracenyl] phenyl] -N- [4- (9H-f luoren- 9 -ylidenemethyl) phenyl] -N' ,N'- 
bls (4-methoxyphenyl) - (9CI) (CA INDEX NAME) 



Garrett 10/025, 634 
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I 

CH 



RN 346610-59-1 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- [10- (4 , 4 -diphenyl - 1 , 3 -butadienyl ) -9- 

anthracenyl] phenyl] -N- [4- (4 , 4 -diphenyl-1 , 3 -butadienyl) phenyl] -N ' ,N' - 
diphenyl- (9CI) (CA INDEX NAME) 



Garrett 10/025,634 
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NPh2 



Ph 2 C = 




CH= CH- CH= CPh2 



• CH- CH 



RN 346610-60-4 ZCAPLUS 

CN 1, 4-Benzenediamine, N- [4- [10- (4 , 4 -diphenyl-1 , 3 -butadienyl ) -9- 

anthracenyl] phenyl] -N- [4- (4 , 4-diphenyl-l , 3 -butadienyl) phenyl] -N' ,N' 
bis{4-methoxyphenyl) - (9CI) (CA INDEX NAME) 



Garrett 10/025, 634 
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RN 
CN 



346610-61-5 ZCAPLUS 

1, 4-Benzenediamine, N # N-bis [4- ( 9 -anthracenyl ) phenyl] -N 1 ,N' -diphenyl- 
(9CI) (CA INDEX NAME) 



1 



Garrett 10/025,634 
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NPh2 




RN 346610-62-6 ZCAPLUS 

CN 1, 4-Benzenediamine, N,N-bis [4- [10- (2 , 2 -diphenylethenyl ) -9- 
anthracenyl] phenyl] -N' ,N' -diphenyl- (9CI) {CA INDEX NAME) 



NPh 2 




RN 
CN 



346610-64-8 ZCAPLUS 

1, 4-Benzenediamine, N,N-bis [4- [10- (4 , 4 -diphenyl -1 , 3 -butadienyl ) -9- 
anthracenyl] phenyl] -N\N' -diphenyl- (9CI) (CA INDEX NAME) 



Garrett 10/025, 634 
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NPh2 



Ph 2 C- 




CH- CH : 



CH= CH- CH= 



; CPh 2 



RN 346610-65-9 ZCAPLUS 

CN 1 , 4 -Benzenediamine , N, N-bis [4- [10- { 9H-f luoren- 9-ylidenemethyl ) -9- 
anthracenyl] phenyl] -N' ,N' -diphenyl- (9CI) (CA INDEX NAME) 



NPh2 




IT 346610-47-7 
346610-50-2 
346610-53-5 
346610-56-8 



346610-48-8 
346610-51-3 
346610-54-6 
346610-57-9 



346610-49-9 
346610-52-4 
346610-55-7 
346610-58-0 



